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(54) METHOD AND APPARATUS FOR TIMING CAPTURE-OFFSET CORRECTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and 
apparatus for timing capture-offset correction whereby, 
while retrieving an initial cell, its frequency offset is 
corrected. 

SOLUTION: Sampling data are fed from a sampling unit 3- 
60 to a frequency- offset compensating and estimating 
unit 64, to calculate at least two different correlations of I 
received data with respect to locally stored synchronous 
codes. The unit 64 decides the correlation giving the 
strongest correlation peak, and when the unit 64 is 
normal, the unit 64 generates a frequency-offset 
compensation to apply it to a reference oscillator 56. « 
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WEffiWwfS* fir ItVMr h^vvfks 
'J fir k. 2> W ft 1" & * 7- 

7 -fey HffliEA-ft. 

k h 2o<oa«!Lfc.»*6Wia*:SSt71-6^^ s^i. 

l o©4 fettSttH£r%f?1-5*? > fir^tfC: £ fir 
4tf»*-*-fiS«3|eJE J E«*>* -f 5 >^HW8 -m^F 

3 ] MKftlHa i oil, |»EM»A<jK:fffrJft L 

mem Hi/asfs^- * * omm^b « s n 

$ - -*7* y h*03E#fli. 

[»*jh 4 3 nf/etan * » 1 oi* % MEntvMcc 

to^ • wffltf) k ifflESffiT*- >s k co»*«*ii 

im#jh 5 ] nMMHisr-* i o«, aac Annie 

h h & r * fir tf « * + 6 tt#« 4 EflE <0 * W 5 v 

tftlft L fc N JWff * t w^fli |«& B8<0 fn f> 

*i5Z4<rW»t-i-a»*3B4E«w^W S >'/JilHE • 



(2) 4$BH 2 0 03-2187 3 9 
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•tzm&k. 

lilimi 8 1 ME'>« < k i> 2 o<0R4:«ftlig«M 

/<? ^ N BdEtt**rJt*t ^*a«, '>& < ^ t> 2 o 

Jt«tt»*«, IB i tottffl J: >9 t,JB 2 w«Ba»*3ft«*^ e 
SttBB «:»tr1-4*« 4 fefix 6Ii frttflft 1 

tfcfflJKflF»w»» 4 l»E*W^- 9 k WOkiO 
^fttfttf ^ i' «:«« k J 0 ^liffico ^ ^ > 

2] mm\m%$:v>%^Witt, measm 

i -Xy-ty htfjEKIBfrtt^a - i fir 

[firt;R«i J 5 ) mmi 1 6 w^-f H^-JcEiRco 

y h firtt iK + <S r. k $>MWl k ir 5 
[fflr*JjS l 6 ] iffl*Tfi i 753! ft <?>v^it3ft»- -UE«iO 

y h firME-i- 6 ^ 4 fir «« 4 <5 lft«ttn-«L 

» ^ v -b ^ h fir tili III 1- & tei^^yfa-i'i: S8fr * li* 

50 6tzM)-/a A*C*>oT, 
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&m v t a m& k & & l it mmn% t \z. o ^ x , '> 

MifEltlSfcK^T^ 

ME** A^^b, HMEJ^fflSIBiSiB^M)H1-6* 

iWEfflti* * b «riM-KJB8ll3B«E(HlcSn]i- 6« 

a t * =« ^ a - * K *tr 4 -ft 6 *6 (D-fvtf y A . 

[00 0 1] 

IttftiBMS (OSS) y^-AilliK^rJ^F-M; 

Ml&£*ir\,^immmi8*>xy'Jx (umts) <o 
J:9 4J£««ff8-»a*7£8W (WC DMA) 
-^KiB^S^oy h ■ S >>Am. RIM" 7 

[0 0 0 2) 

SSLfc, Kf(»lBW«W*«»^«fr-+6. UMTSOJ 
ni versa I Mobile Telecommunication System) CO J; 9 ft 

* yh r ;-^ sift a fetn»Micis«4 * ss 

MM(«0fc*3*fcS. 0 . OSp 

[ 0 0 0 3 ] 

fir i , $ biz&< ormim^frf&v umt soj: ? 
•CIKfti- Z 1 Affile <$i\Z>Zk T\ * * h SrJft/h 
ftjr:MH*A*&1R» (VCXO) 

[0004] #flftA0>K4K«tt. J; 9 RffiiK^iKWXIK 
StrWoiBJfc/a-CttJM-C* 6 few* 0 

r*5in«li<ia[*:<clHBBjft<«ldfe L ) 

[0 0 0 5] CWXWtt, ±3o4flfi<wi&*Ttt&iifc 



(3) ttM 2 0 0 3-218739 
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zmmz'Pteii-z?^ s y fulfil • y mbe* 

[0 0 0 6] 

[ KH & « 6 fc to ] . k£3UB & ftftfe + $ to 

y h feMjEi- 6 ^ ^ >^tilil£ • ^ 

M f - ^ x. <3 A»«r*ISfe+ 6 ^ r 7/ 1 > ±JdiSSfc«> 
flifig fc - - ^ lc*H6-fa ^ ■< a *>^-^u*:IMAi-* y 
7^, iE^^^^^/t^t,, ±EAaKfiiB4C3tiM 
1 6 *7 * ^ h ifflsE-f 6 -Afyfk* i:E*3t L * 
7*tr y h «r J:EA»5J6*S««ciBn]i-a ^t 5 - y «r« A 

[0 0 0 7] ii»*iH2E«w*W«*. »jRiKiE««>^ 
^ >nili^ • y HHiK*tt*c«R U , l:E'>ft < 

2« fct2o«3»45*!|Bft*to5xyyyt, ±EB*«r 
Jtft-Tfi x -/ < i t> 2 owitie t/l««ca 

ft 1 ^ttMJ: fc»2 w*9B8«A-^*v^-^ *4x.S 

i- -5 ^ -7- y 7^ i: * * tr r i: * iltP 6« 
[0 0 0 8] iB»*«! 3 E«iO%in(i % 1 Xf;J: 2 E 

^ -f t > ^«HB • ^ v * v/ h « jE*asldilS «J , KE 
mmo) l ol;r. v ±EiSJ»W[-»tt t fcHWff t J:- 

[0009] BiS*«4EjRfio%iHri, RS^Kfff 1 7!p=R 3 « 
Lfcra«ff*«0»»fcJ;Ea«^"^t»«*wffl|W^ 

too 10] sn5k«7Ea«>«wtt, vmx^'s 
m"6mt % j:EJt«iiffi<Jv>r±Effiiaw^i c n^ 

ftM««BB^-^ fr^^^A^Wse+^^Rt, J:.EJ6 

a^fflia ^ ic»*Ki-a ^ ^ a v /^u«r»ifti-a* 

l^i:, ±E^^as/^/u*^, ±EJ. = Wl«ai-[B»c«HJ 

loci 1] znAmsmmmut, ffl*«7E«»^ 
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9 bflS 2 ©«Bao»3&«»v^-^ & £ » 

[0 0 12] »*«9]Etta«lHtt, H#iS7Xtt8fi 

I 0 0 1 3 J S3RJH 1 o KttaflSWtt* ^*JS 7 ftW 9 
[001 4 ) 

«M<««1-*, Ji,%ilUBco«ft*ft«cov^Tr±, UMT 

S&#]!(iLTi&l«JJ*t6c. L^U i«>»Wtt, UMTS 

ttfttff^r^lM^Tcme (WC DMA: Wideband Code Div 
isionMultiple Access) ->^t" i\£ t>i®Jfl"C$ & 0 
[0 0 i 5] ftffll:UMTSl:oif»t, *0>flEftfrK9J 
t6* UMTStft ^IWH^^jM€t*») 

[0 0 1 6] UMTSCOjgfSm^rJt, HiKi-svu-A 

*««*««[*Wii(«i-6^oy 

5c w n & to 2 ^ h srtc 9 c ^ t\ 4 mmmmi k 

[0017) SJfeJAft'bajSffitt. *d * 
Bfc*fr-£fclWlfl?--V*A' (S 01 J : synchronization c 
hannel) t. ( P CC I* C 

H: primary common control physical channel) 4' ft A/ 
"Ct»6 0 ittfeW^-y+zKrii, 1 0<W*v»'xlOi' • * 
pyh*sfc6, mm^y^MX. lsl2U:*1M:*lc, - 
iWnJJWW-S- (P S C:pr imary synchronization channe 
I) tZftlSJSMW* (S S C Secondary synchronizatio 
n channel) TMi«tSix& 6 ft-BJ^-feyuttSB 
-CttJIJSJt*. 



(4) ftH 2 0 03-218739 

[0 0 18] #»j^lcJ:^ft*)Wir/i^«*l±, 3o^ 

IniaiSftW l , iS«^+ */u 2 , 3 Sr« 

1, BTS 2) frb0>T&i%&7fiLT^Z> o 

[0 0 19] mHkmoy&m*. R^mm^x^bT, 

/0 ftS, 5/v*/i/(c»i-5i^IWIWI«(i--**Cfe 
HlUttt'T* BTS 2ft*e>ttiSAlc#1"£*Ei y 
h *>BB*M«. h t s i *»fcfl>aS«»c»1-* ^ a 5/ h 

[0 0 2 0] J£Jft0B T S 1 . B T S 2 b'SktSffi 3 - 
©S«ttt, f--V*/U2«)jKW*r*lt&. BTS 2 

HTSl«(i 2^ • ^-A-^wUSriglL'CSfR 
J:9l^<Co"CV*6. f , -V+A'235«fc-6rit», B 

ts i wbts 2^^am^,3^fsy^js^n, *r 

[00 2 1 ] MW» % 1 oco* o y h \z%t LXfffcJi, 

^y7 7ic«»*Jxa. *u. 

[0022] Atta>-byuttffi^]K 2^r v y 9 X\ v u- 
S-^il*««J-i-a. cn^SB2, SS3w^7-yy«l^j|ilfi. 

[0024] mim$moy$m&, r_ ^jsji&^^^-t ^ 

50 «UB-feyw*»w«aBJ(c*8irvc, HHfcf**7-fey 
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(5) 



l <o«|«fS^ J: 0 tilftT LTV*fttf, 111 
lfflJWIW£«*, y hW*lijE«rfSf.H:LT, * 

*7-fcy httttiEMBttSft*. 
[0 0 2 5] w d ■CttUil - ^ x w <0«l«03WHO#ffi 
(4, UMTS*y h9-^rtr^«»»*<*ffl (F D 10 

f c=kiXfx 

f s m p = k 2 X I x 

[oo27]^(D, (2)d Mtem%re$M£ 

(parts per million) TpfB«+&Ar, 3 
o^Wttft J x , f c , i s m p Kififfl M 
xi4\ /friawar-v yr^»»2GIl z ir, 

ttttfi) J. p pmwKJStt, *v y 7«»*{:jfjv>r 2 

Httfticjs it 6i 5 . 3 e h x » * -7 -t y h dtti a 



4*BH 2003-218739 
8 

y r i» £ u- v :/ y v ymm%<»*y * yucio-c 

vcxo) oMtt 

»j:tf»$>fta. *+yr«i»ft (f c) tv-fi)^ 
y • tws n«K ( f smp) ii % ^ft**ft& 

(1) , (2) t«Sfta. :^b^(^^2>JK 

x 9 sue $ n $ a ww ttft r- *> a . 

[0 0 2 6] 



(i) 

(2) 



[0 0 2 8] imm%^ttm%imm (wcdma) » 

-feyHWRlcBIU **yri«ififtW:*"7try Mc«fcO, 
^ • ? n y *JSttftfc*Ht6#:7-fe y h<n»Wl4^ft 



.?0 



[() 0 2 9] *V y 7W(l)^7'li: y MMifcfc-J-ffi 

^ . ^ a y v ?mm)U3(?>xy± y m- j: o , u m t s 

[0030] J^ito^ti c /^ittfiwi^ 

tloS 0 &S4>feft&. ^V/'J • y D y'jMr? 



ft£ a * o y h iftftafflfltiN 9 A* j. ?- y 7UIB J: *)\>k 
% \1 "fttf , $ 9 tfHfTA^&^-f y ^X?»feftSa«^ b 

T % U- >7y>4r*'/Y*y's wtanz. J: 6 l ^ y >^w-r 

ftfi, ft^n*n wna-f ian s ft s e 
[oo3i] $or, i^vyy ■ ^ p y ^oeisft 
tt, *-vy rwifttt»^7-fey hicijt^r, s«WB3R 

T'fJ:4H\ y r«|jBtj(klc*srt-a*7-fey h^Kttii 
iffi^fc^isfe-ctafc^, rft^co^^3W^t. ^ftf> 

< <cixtf , * v y TWttRfc^^^'y - * a 

[0 0 3 2] CwlC*+»ifel4. ^yow<-J/g 

ftfc, iiH(lj{i/:1 : ilM-*7^y McJS^^r^ft, zmtHSkk 
W * ft * *B 3E i* S . ** JW U J: o r iSffl * ft S » ft 

[0 0 3 3] 

[ftl] 



40 



[00 3 4] ZZX\ A (i) , 0 (t) 14, Ztl-l' 

ft, *w«^>**S, 24W:firc*>6o amis 

[0 0 3 5] 
[ft 2] 



S r =^(/) < S / e y(A<1,l ^ (/) * WT(0) 



(3) 



[0 0 3 6] Awi4, ^^rv*H>-cssft« 

^A^Tji'M^^t^hr*)^ 0 (t) CI, Ky 
<5o flm-^^n-^'COtfOoStt, /J (t) "C*$ft 



5r> 



6. 

[0 0 3 7] UMTStr^g5^SB J W^fyfCJo^ 
ft(S«*«)Wffl (I) 2&DmE& (Q) Ii5c^> 

'/>\ SfB Lfc P C C P C M + S C II ^ -f A X D y h Oft 
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movsvXfr <1-ftfr*>, y him) k&M.fr&i 
Xi^6S£. &T05£X»3ft6. ft*5* 

[0 0 3 8] 
1&3] 

S f =M^ m 



(6) 2 0 0 3-21 8 7 3 9 

/0 

* [0039] smai^^^iifc 

J!3W-»clRIWflf«-i:WlflWf±, tK. (5) x*3Jia. 4 

[ o 0 '1 o ] 
[«4] 



# . n 

C = j[fi(t)M 2 e JT e 



y (A«;/ + ^(/)+ct (»)) 



(5) 



[0 0 4 1 ] ±£0)3; ( 5 ) , * d y httff fcisrt & 
WJ« ff & £ fi«« 8- 1 <oftl» ^U^^ 0 ^ 

ft MSi** fc XlftfiX* a. K y •/ ? - 1 / 4 X-i- i- 
:iixG«0|B»ft5t (5) frt>Sb<ts ft (5) ii, fcoo 

[0 0 4 2] 

[*5] : 



20 



C - \ M 2 e J *e J<AMt) dt 



(6) 



[0 0 4 3] ftMcOtWtt, ±Sl»ffl»fiO» 

X\ «>V>B«5W«ttW'*!7-ft« LXV>£ fl 

[0 0 4 4] 
[«6] 



7' 



""[-j-J 



[0 0 4 5] mSiZ.m^ft^yyi'X, ft (7) 
ffl*i-Lfct>tf>-C. ttW^^-li^M"*. 1PSC (UM 

2 p S CO*lffl»Jlflfc;fctf6** » rn**5i-^-b y I* 
(ppm) Wi^f<Ltl^ 0 ZOlMMifctt. 

(j pso cdhnijmihw* on^/hs^nttft 

LX 4«BB ^ ft t fc £ ^ 0 r £ 
I / 2 afflMft« (i/2 PSC) w 
ffilHfflM CT) fco^XWs in (x) /xHMHUo 

*3<ft*. L**U «»tti»iS^i«ifcfc*wi/2 

p s c win f- * ihommhi, i p s c mmnm&cn-t: 

fc#Sfc'>ftv\, 40 
[0 04 6] Witf, t ~ I PSC aw&attiea f — ^ 

7. 5 p pnu fy 7*9MK*i:}. K4Mcpx, ft RIM 
ffl*<2 5 6f->/|:^Lt, 

» L*<\ T=]./2PS C U *ttE+ £ ft M f- * l.t x « 
L < k & ftlt <L' ft 6c 1*1 3 J: 5 t-, Hi***?-* 
*y h*<**<4or«l|«/^»7-^»'>-!|-5i:, J 4 *t 

[0 0 4 7] *• :: x\ a$>ft IWft ? ^ ^ ic J: 9 > ±\u so 



m& « b / < »7 - ft « l ft ^ o ?K-r > h r-« / < ^ - 

tt.(oa**WJfJi:ft4&, 

[004 8] ilCMft fc - U> hMIHIJ: 1 b + 

^{cttk^MHHIRnftttJI] LT, fgn^WBftlk^lc 
Ky^9-jatt*«#Oia»ft*i66i t K ioTSSH 

■c* <5 B ) !Mftjn*tffii9 500k m-e^f0Jv^r^3 sg 

p pa»^»*a«ffl!ir #j «9 , -V y 2 g 

H x W^O, ^9— «tt*r±, 9 2 5 H x ftiai-ft 

U , »Ji;i"S at-i/> hiWIli, 1 $ 9 »fta«lcft 

ft S « 1 *s > /10u ft {Oi 0 0 w ixii, fc - u >■ !• n#n^ 
ftSw»*t't I ^>-Cifo5. tttl-telc, K 

! 4 , Ky7 r 5?«-(cJ:oXU^<l|g»Six6Ci:ltfti\ 
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(7) 



2 0 03-2.1 8 73 9 



[0 0 4 9) L7rU MIMM"?* y 
T'£6 0 f^C¥^i'HX, Ky7"7— 

$ ffiijfe tti tc o v > t tt r 0 ft 6 7 ^ y a ft i* & o # & ft$ ^ 

1% 

[0 0 5 0] fiffl«jMkl^TV*ai*» ^HMftftv K 

-tftic^or, XZtiffl&ftcXy ky h 10 

o 



/2 



* * ftjsii&tSc* 7t^Pfcot^ .fc Btf> J: i Kim 

rwj: ? fttfftTIi, 1/2 P s cttlB»«H*:t*t)IH- 
[() 0 5 1 ) *#4MMM-7-fe y l-AWfj-^aifr, 

J^T^sC (8) £*1-J;9K, tan***»«^»»tt 

[0 0 5 2] 



2T 

A* 



C, = J M 2 e 4 e J{SM) dt 



(8) 



A' 



C„ - J M 2 e J *e JiM} dt 



(N-I) 



N 



[0 0 5 3] wft&fltf>ti1Htt'<7~nfH 

| Ci | 2 + I C2 M H I- | Cn I *) SrttHiLt 

[0 0 5 4] |g| 4 -B 1 2 MMH L-C, £«IHXtt«» 
ttia^ttffl LT»fcttlH ? «rJt«i-a. ftfWJfc 

i> pm6/)i: ^«^ijc/)^^ C^'9, H7tt, Httft* 
7t y M* 5 p p mOi * <0 2 OC»ffl!#fl3H|<9fD'C& 

/M. 5 p pmO^^O2O(0^>fli^J(?^l^/jit Cl^ 

# 5 p p mtf)i & 0>£ttlHJKtJ<S#ft4lHafr< -t LC 
BJ 2a, h#7. 5 p pra»i*«4 

ffi Blifc >ffl Ift " > ft £ # L T v > £ o 
[0 0 5 5] H4H81 2U\ ffll:Lrv^*<a«fci* 

f£.li: LTV ^ ito^ a 3/ h«»w#*iM*tttt< 4* 
6«> »»WI««>ttJI»cJ:0. *v yr«aaw^«BB 



l»-e» e- ? is £ < ft i \ 
[0 0 5 6] psc(/)t-^HffimHor^r, y 

jsv * ft p s c tr- ^ &i-i-5. 
[0057] Bi cw^Wlfeflttiki-S^tt-at/ 

.?0 KRwAft fr^i" 7 a - -X- V - h *Citb V !> > • => > 

r//Sl»^, ftttwttlfflfcLT, MttffjUttM 
i!? Hfc P S C Alliy^ ^ 6>*i6. - WJWM^>ttWli±fl1 
l^jT'^60 -Tft*>*>, ^ a y hrtOSi© Lfc P S C+ ! J 

C C P C H 7— 9 t . n AsrKiicMM ^ Jtfc P s c ^.^ t 

(omm& tbtiZo x-<nmmn ofi, ««« ^ p ^ 

Mctt3H«Lfc«W«DV3* LT»Wta. 
t LXtoMZtlZ* 

[0 0 5 8] -r/s 4 Tl;t, M^lflHHtrtt 

ot, sfiLtf-^ • /vjy'/ tmmv$ck<»Mm 

frfcS, *«0»»i:LTcoJft*t , -^*r, xr^-/S5 
lc*5V*T*ol-J» ^7-y-/S6T% *W/<y-triiSWR 

c f ^«>/<!7-^R c f ill l>A^rm 

Xy~y?S7X\ Re r ^-eO^-TKi^Jftx. 

50 ft $ lid, ft**, »fc ft t 1 - ^ R c i J; "J {> A 2r < ft 
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(8) 

13 

tf*U4\ iSlg, ^f«r/S9CA^ 
[0 0 5 9] Xr^7"S9m 

f tf'Srfcfce— y<0/<7-r- K^£&*i£ P -£LT, * 
ry^S 1 3M*5V^C\ *Py htf/M<:»fc#fcWft 
&X'WZt&Z.btiZ> tt "torn. Xy'vSS *p 

[0060] xr^/s 1 4tc;fc^-(\ xmumtrnm 

QUHttM-Cto* G B 0003859. 6 (CgftlJI UfcPU 
liW^ft*W^Jlitt«S:«BJ|] LT, y TJBJSfcw* 
■12 y h fiO«Si£ & tit Al L T , A ^ ^- * • ~f n y ? £ IbMk 

if % ^f^s 2 ofcfMH-afldK:, ^ts/-/sj 9k 

BiKfe^r, :/p y * 2 2 T\ MfflW-* 2 0 trfl!W 
LT, <fettBHc:J;Sxoy K • S ^/iKEI-*. 

t , * wffiH & x n y h «» wJtttt««S! t 1 r ff 

i. SVI4. ^I'J y £ 2 4&fct*TttM&Jx&. *L 
'O y p y * 2 6 C\ Lfc* p •> ha#wttH «fc 
<9 , AM' U 7 • y hJHE£&frV\ -/o ^281: 

y y 3 o -ei;t, ya a- fflw tr- * co* $ s uiefcgwfc o t 
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